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[Document name] SPECIFICATION 

[The name of the invention] POWDER DISPERSANT FOR HYDRAULIC 
COMPOSITIONS 
[claims] 
[claim l] 

A powdery dispersant for a hydraulic composition, which 
comprises at least one copolymer obtainable by polymerizing at 
least one vinyl monomer (a) represented by the formula (1) : 



wherein R 1 and R 2 represent a hydrogen atom or a methyl group, 
R 3 represents a hydrogen atom or -COO(AO) n X, m is a number of 
0 to 2, p is a number of 0 or 1, AO represents a C 2 . 4 oxyalkylene 
group or an oxystyrene group, n is the average mole number and 
is a number of 2 to 300 and X represents a hydrogen atom or a 
C 1 _ 1B alkyl group; 

with at least one vinyl monomer (b) represented by the 
formula (2 ) : 




(i) 




COOM 



(2) 



wherein R 4 , R 5 and R 6 are the same as or different from one another 



and each represent a hydrogen atom, a methyl group or - 
(CH 2 ) ml COOM 2 in which - (CH 2 ) ml CO0M 2 may be combined with -COOM 1 
or another - (CH 2 ) ml COOM 2 to form an anhydride, M 1 and M 2 of these 
groups not being present, M x and M 2 represent a hydrogen atom 
or a monovalent metal and m 1 is a number of 0 to 2, 

in which the average mole number of C 2 _ 4 oxyalkylene groups 
or oxystyrene groups added to the dispersant molecule is 50 to 
300, (a) /[(a) + (b) ] x 100. ranges from 0 to 45 (mole%) and at 
least part of the copolymer is a monovalent metal salt, 
[claim 2] 

The powdery dispersant according to claim 1, which 
comprises a copolymer in which the ratio of the total monomer 
(a) to the total monomer (b) is 98 to 100 percent by weight, 
[claim 3] 

A hydraulic composition comprising the powdery 
dispersant described in claim 1 or 2 and a hydraulic 
composition . 

[Detailed description of the invention] 

[OOOI] 

The present invention relates to a powdery dispersant for 
hydraulic compounds such as cement, gypsum etc., particularly 
grout mortar and a hydraulic composition comprising the same. 

[0002] 

[Prior Art] 

As a dispersant for hydraulic compounds, a monovalent 
metal salt of a polycarboxylic acid-based copolymer has been 
used usually as a liquid product because of its high 



dispersibility . For further improvement of convenience, the 
metal salt is formed into a powdery dispersant, and a product 
comprising this powdery dispersant premixed with powdery 
materials such as hydraulic compounds, aggregate etc. has been 
developed. As the method of obtaining a powdery dispersant, 
JP-B 2669761 discloses a method of spray-drying a liquid 
polycarboxylic acid-based copolymer and an inorganic powder. 
JP-A 9-309756 discloses a method of converting a copolymer 
consisting of a polyalkylene glycol alkenyl ether having a few 
alkylene oxide molecules added thereto and maleic anhydride 
into a polyvalent metal salt. JP-A 2000-26145 discloses a 
method of dry - powder ing a (meth) acrylate -based cement 
dispersant having a specific structure wherein the average 
number of alkylene oxide molecules added is 20 to 109. 
[0003] 

[problem to be solved by the invention] 

The powdery dispersant is required to have the long-term 
shelf stability thereof prior to use, that is, the absence of 
adhesion (pressure resistance) attributable to the pressure in 
a package and the absence of adhesion and deterioration in 
dispersibility (humidity resistance) attributable to moisture 
absorption, but the conventional powdery dispersants, 
particularly comprising a monovalent metal salt of 
polycarboxylic acid-based copolymer, are still poor in pressure 
resistance and humidity resistance. Further, when dry 
powdering is conducted industrially, it is important that the 
viscosity of an aqueous solution of starting materials is not 



increased to such an extent as not to hinder pumping etc., and 
further when the powdery dispersant is used in grout mortar, 
the resulting hydraulic composition just after kneading is 
required to have high flowability and suitable separation 
resistance, but the conventional dispersants are still not 
satisfactory for these requirements. 



The dispersant (I) is a powdery dispersant for a hydraulic 
composition, which comprises at least one copolymer obtainable 
by polymerizing at least one vinyl monomer (a) represented by 
the formula (1) : 



wherein R 1 and R 2 represent a hydrogen atom or a methyl group, 
R 3 represents a hydrogen atom or -COO(AO) n X, m is a number of 
0 to 2, p is a number of 0 or 1, AO represents a C 2 . 4 oxyalkylene 
group or an oxystyrene group, n is the average mole number of 
added groups and is a number of 2 to 300 and X represents a 
hydrogen atom or a C 1 _ 18 alkyl group; 

with at least one vinyl monomer (b) represented by the 
formula ( 2 ) : 



[0004] 



[Means to solve the problem] 




(i) 



/ COOM 1 
R 6 



(2) 



wherein R 4 , R 5 and R 6 are the same as or different from one another 
and each represent a hydrogen atom, a methyl group or - 
(CH 2 ) ^COOM 2 in which - ( CH 2 ) ml COOM 2 may be combined with -COOM 1 
or another - (CH 2 ) ml COOM 2 to form an anhydride, M 1 and M 2 of these 
groups not being present, M 1 and M 2 represent a hydrogen atom 
or a monovalent metal and ir^ is a number of 0 to 2 , 

in which the average mole number of C 2 _ 4 oxyalkylene groups 
or oxystyrene groups added to the dispersant molecule is 50 to 
300, the ratio of monomer (a) to monomer (b) ranges in (a) / [ (a) 
+ (b) ] x 100 of 10 to 50 (mole %) and at least part of the 
copolymers is a monovalent metal salt. 

[0009] 

[Embodiment of the invention] 

The present inventors attempted to determine the most 
suitable structure of the polycarboxyl ic acid-based dispersant 
to perform a good balance between pressure resistance and 
humidity resistance. As a result, the present inventors found 
that the added mole number of C 2 . 4 oxyalkylene groups or 
oxystyrene groups (referred to hereinafter as specific AO 
groups) being present in the dispersant and the copolymer molar 




ratio M a (mole-%) of the monomer (a) in the dispersant are very 
significant to pressure resistance and humidity resistance. 
That is, pressure resistance tends to get more improved as the 
number of specific AO groups added increases and M a decreases. 
Humidity resistance, on the other hand, tends to get more 
improved as the number of specific AO groups added increases 
and M a increases. Then, the average number n M of the specific 
AO groups added to the dispersant have been defined as 50 to 
300, and M a as 10 to 50 mole % to achieve a good balace between 
pressure resistance and humidity resistance. In the 

dispersant satisfying this definition, the present inventors 
have further defined use of a monovalent metal salt of said 
copolymer in order to achieve a good dispersibili ty . 
Hereinafter, the monomers (a) and (b) , the copolymers etc. are 
described . 

[ooio] 

[Monomer (A) ] 

The monomer (A) represented by formula (1) includes 
(half ) esterif ied products of a polyalkylene glycol terminated 
by an alkyl group, such as me thoxypolyethylene glycol, 
methoxypolypropylene glycol , methoxypolybu tylene glycol , 
methoxypolys tyrene glycol and ethoxypolye thylene 

polypropylene glycol with (me th) acryl ic acid or maleic acid; 
ether if ied products thereof with 3 - methyl - 3 -butenyl alcohol or 
(meth)allyl alcohol; or adducts having ethylene oxide or 
propylene oxide added to (meth) acrylic acid, maleic acid, 
3 -methyl - 3 -butenyl alcohol or (meth)allyl alcohol. R 3 is 
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preferably a hydrogen atom, p is preferably 1, and m is 
preferably 0. AO is preferably an oxyethylene group. The 
monomer (a) is preferably an esterified product of alkoxy, 
particularly me thoxypolye thylene glycol with (me th) acrylic 
acid. Two or more monomers (a) different in "n" may be used 
as a mixture thereof . n is preferably 5 to 200 , more preferably 
8 to 150. 

[ooii] 

(Monomer (b) > 

The monomer (b) represented by formula (2) is preferably 
a monocarboxylic acid monomer such as (me th) acrylic acid, 
crotonic acid etc. , a dicarboxylic acid monomer such as maleic 
acid, itaconic acid, fumaric acid etc. , or an anhydride thereof 
or a monovalent metal salt thereof, for example an alkaline 
metal salt, more preferably (meth) acrylic acid or a maleic 
acid , monovalent salt thereof , maleic acid or a maleic anhydride , 
more preferably (meth) acryl acid or an alkali metal salt thereof 
such as sodium salt, potassium salt etc. 

[0012] 
(Copolymer) 

The copolymers used in the powdery dispersant of the 
present invention can be produced in a known method by using 
the monomers (a) and (b) . A plurality of monomers (a) and (b) 
can be used. Examples of methods for producing the same include 
solution polymerization methods exemplified in Japanese Patent 
Application Laid-Open No. 59-162163, Japanese Patent 
Application Laid-Open No. 62-70250, Japanese Patent 



Application Laid-Open No. 62 -78137 and US Patent Nos . 4870120 
and 5137945. That is, the copolymers can be produced by 
polymerizing the vinyl monomers (a) and (b) in the ratio defined 
above in a suitable solvent. For example, the monomers may be 
reacted at 50 to 100 °C for 0.5 to 10 hours in a nitrogen 
atmosphere in water or C x _ 4 lower alcohol in the presence of a 
polymerization initiator such as ammonium persulf ate , hydrogen 
peroxide etc. and if necessary in the presence of sodium 
hydrogen sulfite, mercaptoe thanol etc. 
[0013] 

For production of the copolymers of the present invention, 
copolymerizable monomers such as acryloni trile , 

(meth) acrylamide , styrene, alkyl (meth) acrylates (C^^ 
acrylates which may have a hydroxyl group) , methallyl sulfonic 
acid, styrene sulfonic acid, phosphoethyl methacrylate and 
sulfoethyl methacrylate can be used in combination with the 
monomers (a) and (b) , but the starting monomers comprise 
preferably 98 to 100 % by weight of the monomers (a) and (b) . 
[0014] 

The weight average molecular weight of the copolymers 
used in the powdery dispersant of the present invention 
[determined using polyethylene glycol standards in gel 
permeation chromatography with columns G4000 PWXL + G2500 PWXL 
(Tosoh Corp.) and eluent 0.2 M phosphate buff er/acetoni trile 
= 7/3 (ratio by volume)] is preferably in the range of 6,000 
to 1,000,000, more preferably 10,000 to 200,000 and most 
preferably 55,000 to 150,000 from the viewpoint of 
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dispersibili ty and surface hardness. 
[OOIS] 

At least part of the copolymer of the present invention forms 
a monovalent metal sal t . The salts may be derived from monomers 
or formed through neutralization after copolymerization 
reaction. The monovalent metal is preferably an alkali metal, 
more preferably sodium. The degree of neutralization is 
preferably 40 to 100 %, more preferably 50 to 90 % and most 
preferably 50 to 80 %. 
[0016] 

In the powdery dispersant of the present invention, a 
plurality of copolymers different in n M and M a can be used. If 
necessary, acid- form copolymers which are not monovalent metal 
salts can also be used in combination. 

[0017] 
< Powdery dispersant > 

The resulting copolymers can be used as the dispersant 
after being powdered in a usual manner. Specifically, a spray 
drying method, a film drying method etc. can be mentioned. 
When the monomer (a) where n is 110 or more is used, it is 
preferable that a sticky film of the polycarboxylic acid 
copolymers is formed on a support, and the film is powdered by 
reducing the viscosity of the film. At the time of production, 
the copolymers can be powdered if necessary together with 
organic and/or inorganic compounds as carriers, but these 
carriers are preferably not used. The organic compounds are 
preferably high-molecular compounds, and the inorganic 



• ; • 



compounds are preferably blast furnace slag, siliceous sand, 
silica powder, fly ash and calcium carbonate. When carriers 
are used, the amount thereof in the finally obtained powdery 
dispersant is preferably 1 to 80 % by weight, particularly 5 
to 30 % by weight. 
[0018] 

In the powdery dispersant of the present invention, the 
average number n M of specific AO molecules added is 50 to 300, 
and for pressure resistance and humidity resistance, the n M is 
60 or more, preferably 70 or more, more preferably 75 or more 
and most preferably 80 or more. For pressure resistance and 
pumping during production of the copolymers, the n M is 150 or 
less, preferably 130 or less, more preferably 115 or less, much 
more preferably 100 or less. 
[0019] 

In the powdery dispersant, the ratio M a of the total monomer, 
(a) to the sum total of the monomers (a) + (b) may be (a) /[(a) 
+ (b) ] x 100 in the range of 10 to 50 mole %, preferably 15 mole % 
or more for powder drying and humidity resistance, more 
preferably 20 mole % or more. For pressure resistance, the M a 
is preferably 45 mole % or less. 
[0020] 

The n M and M a can also be calculated from the ratio of 
charged monomers (a) to (b) or determined by analyzing the final 
dispersant in 1 H - NMR . In the present invention, the n M and M a 
of the dispersant were determined by analysis in 1 H - NMR . 

In molecular design where two or more monomers different 
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in "n" are used as the monomer (a) , the n M can be approximately 
estimated from the ratio of ^ [mole - % of the monomer (a) of number 
j of added AO molecules x number j of added AO molecules to £ 
[mole-% of the monomer (a) of number j of added AO molecules] 
[002l] 

From the viewpoint of anti- foaming properties, an 
anti- foaming agent is desirably added to the powdery dispersant 
of the present invention. The anti- foaming agent includes 
those based on lower alcohols such as methanol and ethanol, 
silicones such as dimethyl silicone oil and f luorosil icone oil, 
mineral oils such as materials compounded with mineral oils and 
surfactants, phosphates such as tributyl phosphate, fatty acids 
or esters thereof, such as oleic acid, sorbitan oleic acid 
monoester, sorbitan oleic acid monoester, polyethylene glycol 
fatty ester and polyethylene/polypropylene glycol fatty ester, 
and nonionic materials such as polypropylene glycol, and 
polyethylene/polypropylene glycol alkyl ether. The anti- 
foaming agent is preferably fatty acids or esters thereof, more 
preferably polyethylene/polypropylene glycol fatty esters. 
The amount of the anti -foaming agent added to the powdery 
dispersant is preferably 0.01 to 10 % by weight, more preferably 
0.05 to 5 % by weight and most preferably 0 . 1 to 3 % by weight. 
[0022] 

From the viewpoint of water solubility for practical use, 
the powdery dispersant of the present invention comprises 
preferably 50 to 100 % by weight, more preferably 70 to 100 % 
by weight and most preferably 90 to 100 % by weight of the powdery 
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dispersant whose particle diameter is 500 Mm or less. 
[0023] 

The powdery dispersant of the present invention can be used 
after being premixed with hydraulic compounds such as cement, 
gypsum etc. and if necessary with aggregate. The premix can 
be used in self - leveling materials, grout for tunnels, spraying 
mortar, shrink- free materials , refractory, gypsum plas ter etc . 
The hydraulic compounds include Portland cement, blast furnace 
cement, silica cement, fly ash cement, alumina cement, natural 
gypsum, gypsum byproducts, etc., preferably Portland cement, 
alumina cement and natural gypsum, more preferably Portland 
cement and alumina cement. 

The powdery dispersant of the present invention is used 
in an amount of preferably 0 . 01 to 5 % by weight, more preferably 
0.02 to 3 % by weight in terms of solid content in hydraulic 
compounds such as cement, gypsum etc. 
[0024] 

[production Example l] 

A glass reaction vessel equipped with a thermometer, a 
stirrer, a dropping funnel, a nitrogen inlet pipe and a reflux 
condenser was charged with 202.2 parts by weight of water, and 
the atmosphere therein was replaced by nitrogen. Then, the 
vessel was heated to 80 °C in a nitrogen atmosphere, and 3 
solutions, that is, a mixture of 570.7 parts by weight of 60 % 
methoxy polyethylene glycol monome thacrylate (monomer (a) , n 
= 75) and 34.7 parts by weight of methacrylic acid, 62.9 parts 
by weight of 5 % aqueous 2 -mercaptoethanol , and 68.8 parts by 




weight of 5 % aqueous ammonium persulfate, were added 
simultaneously added dropwise thereto over 90 minutes. Then, 
the mixture was aged at the same temperature for 1 hour, and 
then 23 parts by weight of 5 % aqueous ammonium persulfate was 
added dropwise thereto for 30 minutes and thereafter aged at 
the same temperature for 2 hours. The reaction solution was 
neutralized by adding 23 . 5 parts by weight of 48 % aqueous sodium 
hydroxide, and then 7 . 8 parts by weight of 35 % aqueous hydrogen 
peroxide was added thereto and the mixture was heated to 90 °C, 
kept at the same temperature for 1 hour, and cooled to give a 
copolymer having a weight average molecular weight of 33000 [Na 
salt (degree of neutralization of 70 %) ] (Invented Product 4 
in Table 4). The other similar copolymers having degrees of 
neutralization of 70 - 10 %, shown in Table 1, were produced 
in an analogous manner. 
[0025] 

[Production Example 2] 

The same glass reaction vessel as in Production Example 
1 was charged with 248.5 parts by weight of water, and the 
atmosphere therein was replaced by nitrogen. Then, the vessel 
was heated to 80 °C in a nitrogen atmosphere, and 3 solutions, 
that is, a mixture of 502.2 parts by weight of 60 % methoxy 
polyethylene glycol monome thacrylate (monomer (a), n = 120), 
41.5 parts by weight of methoxy polyethylene glycol 
monome thacrylate (monomer (a), n = 9) and 36 parts by weight 
of methacrylic acid, 39.2 parts by weight of 5 % aqueous 2- 
mercaptoethanol , and 76.2 parts by weight of 5 % aqueous 
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ammonium persulfate, were simultaneously added dropwise 
thereto over 90 minutes. Then, the mixture was aged at the same 
temperature for 1 hour, and then 20.3 parts by weight of 5 % 
aqueous ammonium persulfate were added dropwise thereto over 
30 minutes and thereafter aged at the same temperature for 2 
hours. The reaction solution was neutralized by adding 24.4 
parts by weight of 48 % aqueous sodium hydroxide, and then 5 
parts by weight of 35 % aqueous hydrogen peroxide was added 
thereto. The mixture was heated to 90 °C, kept at the same 
temperature for 1 hour, and cooled to give a copolymer having 
a weight average molecular weight of 68000 [Na salt (degree of 
neutralization of 70 %) ] (Invented Product 15 in Table 4) . The 
other similar copolymers having degrees of neutralization of 
70 - 10 %, shown in Table 1, were produced in an analogous manner. 
[0026] 

[production Example 3] 

A copolymer [Na salt (degree of neutralization of 70 %)] 
as Comparative Product 5 in Table 1 was produced in the same 
manner as in the method of producing a water-soluble vinyl 
copolymer described in JP-A No. 7-309656. 

[0027] 

[Production Example 4] 

A copolymer [Na salt (degree of neutralization of 70 %) ] 
as Invented Product 18 in Table 1 was produced in the same manner 
as in the production method described in the paragraph 0042 of 
JP-A 9-309756 except that sodium hydroxide was added in place 
of calcium hydroxide. 




[0028] 
Example 1 

The copolymers shown in Table 1 were combined as shown 
in Table 2 to prepare dispersants which were then evaluated in 
the following manner. The results are shown in Table 2. 

r 

Further, the n M and M a of each dispersant were measured in the 
following methods . 
[0029] 

(A) n M of the dispersant 

The dispersant dissolved in water was dried under reduced 
pressure in a nitrogen atmosphere, dissolved at a concentration 
of 3 to 4 % in heavy water and measured by X H - NMR . From the 
integrated area of an alkoxy group (in this case, methoxy group) 
peak and the integrated area of an alkylene oxide group (in this 
case, ethylene oxide group) peak, the total number of H atoms 
in the ethylene oxide group was determined and then divided by 
the number of hydrogen atoms contained in one ethylene oxide 
group to give n M of the dispersant. Measurement by 1 H-NMR was 
conducted using " UNITY - 1 NOVA 5 0 0" (500 MNHz) manufactured by 
Varian Co., Ltd. under the following conditions: the number of 
data points, 64000; the measurement range , 10000.0 Hz; the pulse 
width (4 5° pulse) , 6 0 Msec . ; the pulse delay time, 3 0 sec. ; and 
the measurement temperature, 25.0°C. 
[0030] 

(B) M a of the dispersant 

The dispersant dissolved in water was dried at room 
temperature in a nitrogen atmosphere, dissolved in heavy water 
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and measured by 1 H - NMR (under the same conditions as described 
above). From an accumulated area (s) of an alkoxy group (in 
this case, methoxy group) peak and an accumulated area (S) of 
a main-chain alkyl group (in this case, methyl group) peak, [(S 
- s)/S] x 100 was calculated to determine the ratio M a of the 
monomer (a) to the monomer (b) in the entire dispersant. 
[003l] 

(1-1) Dry-powdering properties 

An aqueous solution of each dispersant in Table 1, whose 
concentration and amount were previously regulated so as to form 
a film of about 1 mm in thickness after drying, was placed in 
a flat vessel and dried at 105 °C for 2 hours. From the dried 
dispersant film, a test specimen of 40 mm x 15 mm was prepared 
and put between fingers at a site apart by about 1 cm from one 
end in the longer direction, and the test specimen was bent by 
bending force exerted from the other end. This test was 
conducted at a predetermined film temperature, and the behavior 
was observed and evaluated in the following criteria. "Capable 
of powdering" was given to a specimen broken by the bending force, 
and "Not capable of powdering" was given to a specimen simply 
bent without breakage. The temperature of the film was 
regulated by leaving it in a non - hygroscopic state in a 
thermostatic chamber at a predetermined temperature for 2 
hours . 

©: Capable of powdering at 40 °C 

rCapable of powdering at 30 C, but liquefying or not 

o 

capable of powdering at 40 C 
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O: Capable of powdering at 20 C, but liquefying or not 

o 

capable of powdering at 30 C 

A~0:Capable of powdering at 10 °C, but liquefying or not 
capable of powdering at 20 C 
A: Not capable of powdering at 10 °C 
X : Liquefying at 10 °C 
[0032] 

(1-2) Pressure resistance 

250 cm 3 dispersant was charged into a polyethylene bag 
(volume: 250 cm 3 ) and, in a sealed state, left at 20 °C with 
a loading of 1000 kgf/m 2 . After 1 day and after 7 days, the 
degree of sifting through a 1410 Mm sieve was measured and 
evaluated for pressure resistance under the following criteria . 
®: Degree of sifting of 95 % (exclusive) to 100 % (inclusive) 
0~©:Degree of sifting of 90 % to 95 % 
O: Degree of sifting of 80 % to 90 % 
A~0:Degree of sifting of 70 % to 80 % 
A: Degree of sifting of 50 % to 70 % 
X : Degree of sifting of 50 % or less 
[0033] 

(1-3) Humidity resistance 

50 g powdery dispersant (previously dried at 105 °C for 
2 hours) was placed in a 300 ml beaker and left for 7 days in 
an open system in a thermostatic chamber at 25 °C under 40 % 
humidity, and the amount of absorbed water therein was 
determined from a change in the weight thereof, to evaluate 
humidity resistance under the following criteria. 
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©: Water content of 2 % or less (solid content: 98 % or more) 
0~©:Water content of 2 % (exclusive) to 4 % (inclusive) (solid 
content: 96 % (inclusive) to 98 % (exclusive)) 
O: Water content of 4 % to 6 % (solid content: 94 % to 96 %) 
A~0:Water content of 6 % to 8 % (solid content: 92 % to 94 %) 
A : Water content of 8 % to 10 % (solid content: 90 % to 92 %) 
X : Water content of more than 10 % (solid content: less than 
90 %) 
[0034] 

(1-4) Pump transportability 

The viscosity of an aqueous solution of the dispersant 
(active ingredient: 40 % by weight) at 20 °C was measured with 
a Brookfield rotational viscometer, to evaluate pump 
transportability under the following criteria. 

©: Viscosity of 400 mPa's (inclusive) to 420 mPa's 
( exclusive ) 



o~© 


: Viscosity 


of 


420 


mPa 
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to 


450 
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O: 


Viscosity 
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450 
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500 
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600 
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[0035] 
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[0036] 

(Note) The meanings of the symbols in the table are shown below. 
Any copolymers in the table are sodium salts having degrees of 
neutralization of 70 ^ 10 % . In Comparative Product 4 , the ratio 
of the monomer (a) + monomer (b) to the total monomers was 87.2% 
by weight; in Comparative Product 5, the ratio of the monomer 
(a) + monomer (b) to the total monomers was 93.7 % by weight; 
and in Comparative Product 6, the ratio of the monomer (a) + 
monomer (b) to the total monomers was 96.2 % by weight. 
" MEPEG: methoxy polyethylene glycol monome thacrylate 
' METPEG : methoxy polyethylene glycol monoallyl ether 

MAA: methacrylic acid 
* MSA: methallyl sulfonic acid 

MAc : methyl acrylate 

MA: maleic anhydride 
' Mw: weight average molecular weight (Note) 



[0037] 

Table 2 
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[0038] 

As shown in Tables 1 and 2, Comparative Products 1 to 3 
of a low dispersant n M are poor in dry powdering; Comparative 
Product 4 of a high n M , but a low M a has an improvement in dry- 
powdering, but is poor in humidity resistance; Comparative 
Products 5 to 7 of a low n M on the average, though using monomers 
of a high n, are poor in pressure resistance and humidity 
resistance; and Comparative Product 8 of a high M a is poor in 
pump transportability. On the other hand, Invented Products 
1 to 18 are excellent in any items of dry powdering, pressure 
resistance, humidity resistance and pump transportability. 

[0039] 
Example 4 

The dispersants were prepared in the combinations shown 
in Table 3 and evaluated in the same manner as in Example 1. 
The results are shown in Table 3. 
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[004l] 
Example 3 

100 parts by weight of rapid - hardening Portland cement 
(Taiheiyo Cement Corp.) , 100 parts by weight of fine aggregate 
[siliceous sand (a mixture of Nos. 3, 4 and 5, manufactured by 
Takeori Kogyo-sho)], 0.0025 part by weight of a thickener 
[Met rose (Shin- Etsu Chemical Co., Ltd . ) ] , 0.02 part by weight 
of a retarder [sodium citrate (special grade)], 5 parts by 
weight of an expansive material [Denka CSA (Denki Kagaku Kogyo) ] , 
0 . 0015 part by weight of a foaming agent (metal aluminum powder) , 
the powdery dispersant in Table 8 and an anti- foaming agent 
[Foamlex 797 (Nicca Chemical Co., Ltd.)] in an amount shown in 
Table 7 were mixed to produce a grout material. Water was added 
to the grout material, and the mixture was kneaded for 3 minutes 
with a hand mixer to give slurry. This slurry was used in the 
following evaluation. The results are shown in Table 4. 

[0042] 
(3-1) Flowability 

The dropping time (sec.) was measured by "PC Grout Test 
Method (JCSE-F531) " according to Japanese Society of Civil 
Engineering. However, the amount of the powdery dispersant 
added was regulated such that the flow value measured according 
to "JIS R 5201 Cement Physical Test Method" was 250 mm ± 10 mm. 

[0043] 
(3-2) Bleeding ratio 

Determined by "PC Grout Test Method (Polyethylene Bag 
Method) (JCSE-F532)" according to Japanese Society of Civil 



Engineering . 

[0044] 
(3-3) Expansivity 

Determined by "PC Grout Test Method (Vessel Method) 
(JCSE-F533) " according to Japanese Society of Civil 
Engineering . 

[0045] 

(3-4) Compression strength 

The material aged for 28 days was measured according to 
"JIS R 5201 Cement Physical Test Method". 
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[0046) 
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[0047] 

As shown table 4, when the powdery dispersant of the 
present invention is used in mortar grout, mortar grout being 
excellent in flowability, bleeding ratio, expansivity and 
compression strength can be obtained. In particular, when an 
anti - foaming agent is used, compression strength is stabilized. 
For use in mortar grout , Na salts (Nos . 2-1 to 2-4) of copolymers 
derived from ester type monomers indicate a longer dropping time 
and a more stable separation resistance than those of a Na salt 
(No. 2-5) of a copolymer derived from ether type monomers. On 
the other hand, there is the case where the flowability of No. 
2-6 (Comparative Product) is deteriorated due to thickening in 
excess . 



[name of document] abstract 
[Abstract] 

[problems to be solved by the invention] 

The present invention provides a powdery dispersant for 
hydraulic compositions, which is excellent in pumping before 
drying and in pressure resistance and humidity resistance. 

[Means to solve the problem] 

A powdery dispersant , which comprises one or more 
copolymers obtained by polymerizing a specific vinyl monomer 
(a) such as an e thylenical ly unsaturated carboxylic acid 
derivative having a polyoxyalkylene group with a specific vinyl 
monomer (b) such as (me th) acrylic acid etc . , wherein the average 
number of C 2 _ 4 oxyalkylene groups or oxystyrene groups added is 
5 0 to 3 00 , (a) / [ (a) + (b)] x 100 ranges from 10 to 5 0 (mole %) , 
and at least a part of the copolymers are monovalent metal salts . 

[selected figure] None 
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#£»U ^^HfflmT5 0~ 1 0 OtT'O. 5- 1 0B#p B 1£jS£"l±ftfc£«fc^ 
[0013] 

Proof - 2000/11/28 



mm^= 1 0 0 KO 2 0 3 4fli;2000-361125 H> 11 ^EP'" 

^mummw^wm-ezztf, mmm&*. (a) t (b) ^^it-e 
-9 8 — 10 omm%^-?z>z.£:m?£L^ B 

[0 0 14] 

0 0 PWXL + G 2 5 0 0 PWXL 0£V— ($0 &) , : 0. 2MU > 
iI«i/7thzhUJl/=7/3 (#8fJt) ] tt, #fgrt4;Rtm®®£©£,6 
ri>6>, 6f~10 0^Ottl^<, l^-2 0m0jif*l/<, 5. 5 7J~ 

1 5??#3E£jfF£LV>. 

[0015] 

^bV^o £7c> ^MS4 0~1 0 0%, J5t'5 0~9 0%, #fC5 0~8 0% 
[0016] 

[0017] 
<8»*#«8!l> 

t&s&vmm&Mj&v, immw&MVkzi&ffiz^, mmmzmmtrz^ttf 

Proof - 2000/11/28 



o o 
^ 6 • • » 0 

jgffiB 2*ti .VH.2 8.g..:-: 

§!#?= 1 0 0KO 2 0 3 #1^2000-361 125 H:* 87 

te, iH&5i:flbn^^*^i!^+(?)i^\ 1-8 0I1%> 4#K:5~3 0tt 
-S % £ ft 5 <fc 5 £ fl? 1^ CD £ V ^ „ 
[0 0 18] 

WJ±'ft, ftfrMt£cD*7^ n M H6 0^±, M{37 0J^±, iOIt7 5 
£Ui* ^C8 0^±7W£Ll^ o Sfc> ^a-&^cr)M^0#CD^>yfe1it'te^(fD>iffi 
'I4CD,£^£, n M ttl5 0)^T, ICUO^T, iDItll 5J^T> £Hc 1 
0 OJ^TtW^L^o 
[0 0 19] 

£fc> #%9§©*&*#m^+<B±¥*# (a) t±mmfo (b) ©*J^M.IJ 

, (a) / C (a) + (b) ] X100 = 10~5 0 ^JlXX-Sb D » n^&mii 

[0 0 2 0] 

£ CIT> n^M.tt, (a) , (b) ©ttii^Jt^^ blltitl. d £ 

T # * fr\ S^^-m^J 1 H - N M R £zPJJ^-f ^c:<htCci:D^a6^>c:<h t^t ^ 
a) cd^e;1/%) /z [fl-Jo^gc j ©matt (a) 00^;!/%] tctosfttisn* 

[0 0 2 1 ] 

Jk>U □ — >^--T Jk 7MD'>'j3->^Jl/§0yij3->S, §£$J?fich^ 

Proof - 2000/11/28 



JltBB Wcl 2^ 1 17L£ 8.0. 
ggj## = 1 0 0 KO 2 0 3 ^2000-361125 H> 9/ '20* 

^ui^i/ >/# u y □ tr i/ > ^ u n -jmiifiix^ t)w& z . m^J^ja 

Ste^^ffc^tCO. Ol-IOIIWSK, 0. 0 5~5fi»%^ 
[0 0 2 2 ] 

/imTOfeO^ 50-10 Oli^ft5^t*«SiU<, =kD£?£L<te 
7 0~1 0 011%, MlC#£b<«9 0~ 1 0 0SS%T'$>3o 
[0 0 2 3 ] 

0. 0 1~5I1W*L<. 0. 0 2~3ll%^I(CffSL0i. 
[0 0 2 4] 

^Std, 7K2 0 2. 2fi»£G£{±&^a»|§&£ff o7c 0 M^T^HtfJffl^T 
T8 OtSTiiai/fci, 6 0%-* K4^>^'JX^U>^*'J □-JU^E/ 
UU-b (a) , n = 7 5) iY&Wl 5 7 0 . 7 fiSgB, ^^^U^S?3 

4. 7 fift£B£?I£- L7c?&£, 5 %- 2 -*)lt)7° hX^/-;U7j<^6 2. 9 

ssast, 5 x-m^myy^-OA^mme 8. 8magB<&3f££iwjns k^t 

Proof - 2000/11/28 



SfctiB ¥fiJtl 2^1.171.2 8.g-.:- 

Bgg-Ef = 1 0 OKO 2 0 3 ^2000-361 125 H:- 107 •20° , '° 

-%-i§SfE^7> ; e-^A7j<^^2 3fiM0&£3 O^fr&HtTiftTU SST^IrIST 
2P*ra*&fiJc£-ttfc. JEfc, 4 8 MJ£-M<$gi£2 3. 5fi«^^JP 

A.TffSlbfe^, 3 5%-ii^b7K^7j<7. Ot:£T#M&l/ 
l^iS^T 1 B#H«#Lfc&, ^£nbfi»¥^I^»3 3 0 0 0 <D#m&& CN a 

% (4>?p^7o%) ] (*i ^cd^s^p d p4) si *<Dm<Dmw?z& 
&&fthz.n\zmcT*%im7 o±io %Tiitfco 

[0 0 2 5] 

iassfli i <hipjt«©^^xi3s^§§(c, tK2 4 8. 5mm%v>zt±&?>-mmmM 

x^l/^Jn-j^/^^^'Jlz-h (a) , n=12 0) tK^«E5 

0 2. 2SSSB, ^ h^r">#Ux5 L u>^ r Ub— ;u^y^^^uu-h (Mmifc 
(a) , n = 9) 4 1. 5fiML U;i/gE 3 6MgB£$g"&Lfci££, 5 

%- 2 -*)V*j7h^* S—)V7k&%L3 9. 2SSgB£, 5%-il«T> ; EX 

*$7£itfc. ;&KI^Tlfl#ra&j£Lifc^ 5 %-il^^T>^E-^A7j<^2 
0. 3MBB£3 OtfjWTiRTU fSfT^PIiaT 2 fBJ^j«S-&fc. MfC 4 
8 %-7km<t± MJ ^7A7j<?g^2 4. 4m«g|5^tOAT^fnbfc^, 3 5%-ifi 

Ufia^^ S 6 8 0 0 0 (7)^fi-&^ (Nal (tpftm 7 0%)] (g 1 4>C0 

0 + 10 

[0 0 2 6] 

Hi¥7 - 3 0 9 6 5 6^$gcD7j<?gttt'-;u^a^(^^^ri(cqai;TS 

l<D\t&8,5<D&mGfr (Na& («7 0%) ] £SSi£Lfc. 
[0 0 2 7] 

Proof - 2000/11/28 



JSffiB Wcl 2^1- .1X2 8.g-.:« 

g = 1 0 0KO2 0 3 ^2000-361 125 H:» 117 ^0* '" 

#Pi?9 - 3 0 9 7 5 6 ^&$8<Z)g:ig 0 0 4 2 fB«C0t^it^ri(c2p fcfc'L 

[Nal MI7 0%) ] £3Si£L&. 
[0 0 2 8] 

[0 0 2 9] 

(A) ftWLftt<Dn M 

&*5, 'H-NMROffiifttte, V a r i a rift:®* TUN I TY- I NOVA 5 0 
Oj (5 0 0 MHz) j-^^-f>hi:6 4 0 0 0 > fitefEH 1 0 0 0 

0 . 0Hz, /i;i/^ts (4 5° A°;i/X) 6 0 /z s e c , n)l7.WM#fm 3 0 s e 

c , mm&m. 25. 0 co^^Tif o 

[0 0 3 0] 

(B) #«3!|<&Ma 

-NMR£aiJ5£-f £ (^mi±IB<i:|WIi;) o y;i/i] + ->S h + -> 

lIMSi^e, C(S-s)/S] XlOO^il-fU #ffc8>J±f*:0)J«# (a 
) <fcJ&S#: (b) WfiJ^Ma 
[0 0 3 1 ] 

( 1 - 1 ) mmmrk 

Proof - 2000/11/28 



JIfctiB Wcl 2^1.1X2 8.B--:* 

mm&^= 100KO203 ^2000-361125 w-.- nv *?o ~ 

b 4 Ommx 1 5mmCDfi^tt-£{£SU fi¥^[o]<£>— b&J 1 c m<£>M#T£ 

® : 4 or-e^^bpJHg 

O-© : 3 OX:T*mmkpim-VfoZ>tf, 4 OrT«KfcL<^*<fc^tg 
a~o : i or-e^*^pTtg-efe^^ 2 O c CT-^feL<«^*-fl:^tg 

a : i ov^mt^fm 

X : 1 ottm 

[0 0 3 2] 

( 1 - 2 ) Wffi'S 

^J^^'Jlfl/>S«g (gi2 5 0 cm 3 ) H2 5 0 cm 3 MU 
Vrc^mx-l 0 0 0 k g f /m 2 ©ffiS£jWj-fc#liT, 2 ODT-^ttL^. 1 
BSLRtf 7 HWzi 4 1 0 MmiHiii»£$iJ^U TfE(DSqiT«JBEtt£M L 

/to 

© : mmmrn 9 5 100 %j£at 

O-© : ISMiM 9 0 %m 9 5 %J^T 

o : mmi&m s 0 %m 9 0 

A-O : 0 %®8 0 %UT 

A : f$M»£ 5 0 %m 7 0 %J^T 

x : mm^ms o %j^t 0 

[0 0 3 3] 

( i - 3 ) mm± 

3 0 0ml \L-t)-\zm*ftm.ft\ (^#1 0 5tf2TO«©fe©) 5 0 
g^Atl, ^2 5^ rlS4 0 %(DtI^I^(C^^^(CT7 BfMfiU S« 

Proof - 2000/11/28 
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© : 7K#M 2 %&T fflMftm 9 8 %J^±) 
-0~© : 7K^»2 %jg4 %&TF (@®#$9 6%^_t9 8 
0:*»14XS6^T (H^#^9 4%U±9 6 

a~o 7j<#« 6%i8 %j^t mmftm 9 2 %J^± 9 4 %*^) 

A : 7j<#S 8 %M 1 0 %J^T mMftm 9 0 %J^± 9 2 

x : 7j<#» io%i mmftm 9 0 0 

[0 0 3 4] 

(1-4) #>zfmma 

ftMM<D7kmi& {m$Mtt4omm%) ©2ot:©iii^ 1 &m^w&m\$: 

© : 4 0 0 m P a • s J^± 4 2 0 m P a • s 

0~© : 4 2 0 m P a • s JW± 4 5 0 m P a • s 

O : *5£ 4 5 0 m P a • s ± 5 0 0 m P a • s 

A~0 : *SS 5 0 0 m P a • s W± 6 0 0 m P a • s 

A : 6 0 0 m P a • s £k± 7 0 0 m P a • s ifcffi 

X : 7 0 0 m P a • s JEU:. 
[0 0 3 5] 
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mmmn= 1 o o ko 2 0 3 #^2000-361125 h: 15/ .20 

mMfa (b) #9 6. 2SS%Tfcofc. 

• MEPEG : ^ h + y^UX? l/>^U^-^ ; ey^^^ l J U-h 
•METPEG:^ h + U X^l/>^U □ — 7 U ;PX— ■ t^P 

• MAA : U;l/& 

• MS A : \) )V7s)l-fcym. 

• MAc : ^^)V7i7 U V— h 

• MA : mfc^M >M 

• Mw : afi^^So 

[0 0 3 7 ] 
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[0 0 4 1 ] 

case? (3, 4, 5^s^, tw^mss) ] loomseu, m^m t*vu- 
x (mm<k¥ ct*) ®i) ] 0. 002 5sasu, isssi [^x>ithu^A c 
3 0. 0211^ wmt (t>*csa (tifkfii m) m 
] 5 ass&Rtffgfasi (#JS7;i/5-^A^) 0. ooi5fi«gB, ^4<b«&* 

#1!fcftj;Rtf^4K:^Tfi<Z>Mi&#J (7^-Al/>^X 7 9 7 (B^ffr£ (80 K 
[0 0 4 2] 

( 3 - 1 ) mmt 

±*^£&Jp rpc^7^7 hSS«fc£ffi (J C SE-F 5 3 1) J fcZpCT J 1 

4 0-h^e>0«ETPfra (#) Srfi'J^bfc. fcfc'U rj I s' R 5 2 0 
>V<D®mW&J5fel \Zt$CTMfe-£ntz.7U—fflfi, 2 5 Omm± 1 Oramt 

[0 0 4 3] 
(3-2) yj-T-f 
±*^#«iP rpC£ r 7*h&ifc£& (^'Jlfl/^S) (J C SE-F 

5 3 2) J iCipCTft'JJtbfc. 

[0 0 4 4] 
(3-3) 

±*^#«2p Ff»*& 0&3§#i£) (J CSE-F 5 3 3) J 

[0 0 4 5] 
(3-4) 

rj I S R 5 2 0 \1z.*>h<Dmm&Ml5fel \Z.mCT. **fi&2 8 BTiJl 
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